Two members of the Bacteroidesfragilis group, B. ovatus and B. thetaiotaomicron, are difficult to distinguish by biochemical methods. They are currently identified on the basis of their variable ability to ferment salicin. We studied a method of identification for these two species by using cell lysis by bacteriophages. A (14); all strains were stored on brain heart infusion (BHI) agar slants (Scott Laboratories, Inc., Fiskeville, R.I.).
Species of the Bacteroides fragilis group are among the anaerobic bacteria most frequently isolated from specimens in clinical bacteriology laboratories (5 (13) .
The members of the B. fragilis group are biochemically separated from other Bacteroides spp. by their ability to grow in the presence of 20% bile. They are differentiated from each other by the ability to produce indole from tryptophan and to ferment certain carbohydrates (7) . B. ovatus and B. thetaiotaomicron, however, are not easily differentiated by biochemical testing; they show variable activity to the two fermentation tests, salicin and mannitol, currently used to separate them. The objective of this study was (14) ; all strains were stored on brain heart infusion (BHI) agar slants (Scott Laboratories, Inc., Fiskeville, R.I.).
Isolation of bacteriophages. Samples of sewage water were collected at the Town of Amherst Sewage Plant, Amherst, Mass. Cells and debris were removed by centrifugation (10,000 x g for 20 min). The supernatant was then centrifuged (19,000 x g for 1 h) to form a bacteriophage pellet. The pellet was washed with 10 ml of buffer (1.0 liter of distilled water, 5.0 g of sodium chloride, 1.0 ml of magnesium sulfate, 20.0 ml of Tris, 10.0 ml of gelatin) and filtered through a 0.2-p.m-pore-size membrane filter (Acrodisc; Gelman Sciences, Inc., Ann Arbor, Mich.). The phage pellet-buffer mixture was assayed for bacteriophages by the Adams double-agarlayer method (1). Petri plates (9 cm) containing 1.5% BHI agar supplemented with yeast extract, hemin, and vitamin Kl were overlaid with 1.5 ml of soft BHI agar (0.7% agar at 46°C) containing 0.1 ml of the phage pellet-buffer mixture and 0.2 ml of the host Bacteroides sp. grown in PRAS BHI broth to a turbidity of 1.5 x 108 CFU/ml. The plates were incubated anaerobically for 18 h at 37°C and then examined for areas of lysis or plaques. Each bacteriophage was isolated and purified by at least three successive transfers of single plaques. Bacteriophages were diluted in BHI broth, and plaques were counted by the Adams double-agar-layer method (1). Dilutions were made and double-agar plating was done aerobically.
Propagation of bacteriophages. Stock cultures of bacteriophages (titers, 108 to 1010 PFU/ml) were prepared by harvesting the soft-agar plates as described by Adams (1). PRAS BHI broth (15 ml) was added to the surface of a semiconfluently lysed lawn of bacteria and bacteriophages. The soft-agar layer was scraped off and mixed in a centrifuge tube with a vortex mixer. After 2 h of incubation at room temperature with occasional gentle mixing, the bacterio-phage-agar mixture was centrifuged (10,000 x g for 20 min) to remove agar and bacterial debris. The supernatant was then filtered through a 0.2-,um-pore-size membrane filter (Acrodisc) and stored at 4°C (1, 2, 12). Identification by bacteriophages with the MIC-2000. Each Bacteroides strain to be tested was grown in PRAS BHI broth at 37°C until a turbidity of 1.5 x 108 CFU/ml was obtained. This culture (0.2 ml) was used with 1.5 ml of soft BHI agar to make the soft-agar layer test plate. The bacteriophage stock suspensions were placed in wells of a 96-well microtiter plate. By using the MIC-2000 (Dynatech Laboratories, Inc., Alexandria, Va.), we were able to spot 38 bacteriophage suspensions onto the test plate at the same time. The MIC-2000 has a movable rectangular hand with inoculator prongs that correspond in position to the wells of the microtiter plate. Each prong picks up 0.001 ml of each bacteriophage suspension and delivers it to the soft-agar layer containing the test Bacteroides strain. The test plates were incubated anaerobically at 37°C, and the bacterial lawns were examined for zones of lysis after 18 h.
RESULTS
Host range and bacteriophage specificity. A total of 33 bacteriophages were isolated from sewage water; one bacteriophage was lost during transfer or storage. Five bacteriophages specific for B. thetaiotaomicron were obtained from D. R. Woods of Rhodes University, Grahamstown, South Africa (4); the host strain had been confirmed as B. thetaiotaomicron by the Anaerobe Laboratory at VPI. The 38 bacteriophages were divided into two groups on the basis of their lytic activity against the 22 host strains and the fermentation of salicin by their own host strains. Eighteen bacteriophages were placed in group 1; their nine host strains had salicin pH values from 5.0 to 5.3, indicating that the strains were probably B. ovatus. Twenty other bacteriophages were placed in group 2; their 13 host strains had salicin pH values from 5.4 to 6.1, indicating that the strains were probably B. thetaiotaomicron (Fig. 1) 68 bacteriophages from sewage over a 3-year period. The bacteriophages were specific for nine Bacteroides species; each bacteriophage was specific for strains within a given species (3) . In this study, we isolated 38 bacteriophages specific for B. ovatus or B. thetaiotaomicron from sewage, used these bacteriophages to separate the two species, and compared the results of their identification by bacteriophages with that by salicin fermentation testing.
A total of 33 bacteriophages specific for B. ovatus or B. thetaiotaomicron were isolated from sewage water. The bacteriophages were completely specific for the species from which they were isolated. Of 215 strains belonging to the B. ovatus-thetaiotaomicron group, 86% were susceptible to the bacteriophages. All of the Bacteroides spp. designated B. ovatus by bacteriophages produced a strong acid reaction in salicin; this agrees with the currently used identification keys for the B. fragilis group that state that B. ovatus produces a strong acid reaction in salicin (6 
